A commercially available, computer-assisted microbial identification system (MIS) employs gas-liquid chromatographie analysis of cellular fatty acids for bacterial identification. MIS was compared with conventional identification systems. Of 225 gram-negative anaerobes tested, MIS identified 72.4% of the strains to the species level, 88.9% to the appropriate group, and 93.3% to the correct genus.
The pathogenic role of anaerobes in human disease is well established. The definitive identification of anaerobes relies on the use of biochemical reactions in combination with gas-liquid chromatography of metabolic end products as outlined in the manuals from the Anaerobe Microbiology Laboratory of the Virginia Polytechnic Institute (VPI) (6, 7) , the Wadsworth Anaerobic Laboratory (17) , and the Anaerobe Laboratory of the Center for Disease Control (3) . Since the reference methods are rather labor-intensive, this has stimulated interest in the development of automated methods for the identification of anaerobes. Microbial Identification System (MIS) (Microbial ID, Inc., Newark, Del.) employs computerized high-resolution gas-liquid chromatography to determine the fatty acid composition of a bacterial isolate. The fatty acid profile is then compared by the system with the reference data base developed by VPI. The performance of MIS for identification of gram-negative anaerobes was evaluated by comparing the results of MIS with those of conventional methods, including gas-liquid chromatography of metabolic fatty acids (6, 7) .
A total of 225 clinical strains were examined ( Table 1) . The following organisms were used for quality control: Bacteroides fragilis ATCC 25285, Bacteroides thetaiotaomicron ATCC 27941, Clostridium perfringens ATCC 13124, Clostridium sordellii ATCC 9714, Peptostreptococcus magnus ATCC 29328, and Clostridium sporogenes VH1904.
Conventional methods. For conventional methods, pure growth of the isolates was obtained on enriched blood agar. Colonial morphology, Gram stain reaction, microscopic morphology, hemolytic reaction, pigment production, fluorescence of colonies on exposure to UV light (365 nm), and H202 production of subcultures were examined. Chocolate agar plates (Columbia agar base; Oxoid) were used to determine the aerotolerance of organisms. Gas-liquid chromatography analysis of metabolic short-chain fatty acids was performed. Identification of isolates was obtained by using prereduced anaerobically sterilized media and biochemical tests as outlined in the VPI manual (6, 7) .
MIS method. For the MIS method, each organism to be tested was subcultured twice in 10 incubated anaerobically at 35°C. The second set of tubes were incubated until heavy growth was obtained, usually after overnight incubation. For strains that produced only scant turbidity, two to four tubes were inoculated to obtain a satisfactory cell pellet. Lysis of cells through saponification, methylation of fatty acids, and extraction of the methyl esters into the organic phase was achieved as previously described (4, 5) . The reagents were obtained from vendors recommended in the MIS instruction manual (4). The washed organic extract was then placed in an autosampler vial with an aluminum crimp cap. Specimens were processed on a Hewlett-Packard 5890A gas chromatograph with a Hewlett-Packard 7673A automatic sampler and integrator. The chromatography unit is coupled to a computer with MIS automated software. The parameters of chromatography have been previously described (4, 5) . For identification, the VPI broth-based anaerobe library version 3.2 of MIS automated software was employed.
The genus Bacteroides has recently undergone major taxonomic revision (15, 16) . The MIS uses the current nomenclature. The results of the MIS were acceptable only if the total peak area in the chromatogram was between 45,000 and 500,000. If the area was under the limit, either the extract was concentrated or more PYG tubes were used to get an adequate amount of cells. If the peak area was above the upper limit, it was diluted. In both instances the samples were rerun. In most cases, only one PYG tube had to be used to obtain an adequate pellet. (7, 9, 12) . Chromatography and mass spectrometry of cellular fatty acids have also proved to be useful in the classification of anaerobic gram-negative organisms (1, 2, 9, 11, 14) . MIS is the first commercial system that makes use of gas-liquid chromatographic profiles of cellular fatty acids. The system takes into account the presence and absence of fatty acids, the quantity of each acid present, and the ratio of the acids in the extract.
In this study, gram-negative strains belonging to the four genera most frequently isolated from clinical material were tested. MIS could correctly designate 210 (93.3%) strains with the correct genus. Only 15 of 225 strains were designated with the wrong genus. This included two strains of Prevotella levii (by conventional methods) that were identified by MIS as Porphyromonas gingivalis. There is some uncertainty as to the taxonomic status of human isolates previously described as Bacteroides levii (7, 16) . Further, Identification to the species level by the system was less satisfactory. This could be much higher if the strains of B. thetaiotaomicron were correctly identified. Ten strains were misidentified as B. caccae, a species closely related to B. thetaiotaomicron. Overall correct identification to the group level was 88.9%. Some of the species grouped together are so closely related that phenotypic reactions are unable to distinguish them reliably or can do so only with difficulty. In some cases, therefore, identification to the group level may be adequate.
The system needs refinement and improvement of its data base before it can be recommended for general use. Improvements in this regard already have been achieved. In our hands, the rate of identification at the species level was merely 61.2% with the previous VPI broth-based anaerobe library, version 2.0 (data not shown). Certain advantages of this system over other commercial systems are obvious. Shelf life and inventory of supplies are not an issue. The system is not restricted by the number of tests that can be performed or accommodated in a panel. In general, supplementary tests are not needed. Updating of data and revision of bacterial taxonomy are easy, as the system is completely computer driven. After extraction of cellular fatty acids, the system can run unsupervised. The system, which includes both software and hardware, is expensive and beyond the reach of most routine diagnostic microbiology laboratories. Manipulation of the strains, including the extraction of fatty acids, is time consuming. However, subculturing of test organisms in PYG broth twice is not necessary. It is sufficient to isolate the organism on an enriched plate medium with or without blood and then subculture it only once in the PYG broth (12) . Also, a chopped-meat culture can be used to inoculate PYG broth, provided care is taken to avoid transferring meat particles (12) . Even with an improved data base, the MIS will be most useful to large institutions or reference laboratories with large numbers of isolates that can be batched together. This would allow the high initial cost of the system to be spread over a large volume of specimens.
